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w^?H5^W AAUHfcroiisim 
*tr«ttttf ffi^ffl v^**w 5 * = -4r*£i-a 7 n - 

^^itfSSr^-f 5 * » HttKtfSffl i: , 
fffiE^-^fc©/^* HUA«rftl»-t-«^^a-5 

t, 

p -SS^ t r t i i"5 y - KSflt, 

[8***2] tf**i!E«©y-KSgt:}oi^ 

frE^^5? i ».-7A»5)©W*|ili»±©*««r«**«)5 
&W#*lMMl5i:, 

»-teW*M SrflWt "T 5 

[f***3] TJSLfc^y Hir*ito#y**rfflv^ 
h£F I FO^a-CtWflU -©F I FO^r^- 

fristf y f- taw ut c ©jK y f-iciix^^ tir v ^ 7 p 

*©#y ■5-t*fUT#J5STSW«*3S5!i-*7n-« 

s#-g-t«*E# y f-©nx§7 p HRfc* c-ctfjia#pj 

##*rtfrE# y ihteSSffl 0 S T 6 i i SriNrffc t i-5 / 
- K36*. 

[it** 4] tt**i~3v^*t^i«(;:fefc©y- 
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we7nHHijeaii±, ii*(Jipj*ufc7P-©«% 

[ft** 5] ff**l~3^-fta>l*fcfEfc©./- 
OTE7P-g:fli£&Sfi> 

la* t si* 7 o - ©us SriMfrt- 5 mm 7 p -MS 

g#tA*bfc^r©^y hO#W-#«S:«-aiU, 
hA^^F{--©^y }-©7P-ftl3U J f 1 S:fflv>-CHU 

5 £7 p U S 
7^ f©^f+^«iM!B¥^«&ffl^T7PH&£« 
JW- a ~ fc 1 1-S 7 - K3M. 
[!f**6] «**4*fcfi5|E«©y-KKSC*5 

iiefcicSJsf Lfc7B -©SM^fe*3-t-65U^7 p HUB 

vfiK y^-mmi-, v v &&®£fritmk at? 

X4ry htJ:o-ci«&c^bP##JB**bfcia»:. tfflE 

[ft** 7] IMt«4*fclt8E«o/-KWlcjs 
50 v^-c, 

ufc 7 p ~<Dmmz^ yyy t u 

PJ#7P-aS1E1t^t, 

-^SiJ^F t *s-SM- 5 -S3** Srffclrf 5 - 
«TE-a***» &*^7 P -$t£H-*-f S 7 n-ftthjp; 

©7P-liSiJ^tSJ#7P-®M^^51A,fc^^>' h 

y tcsti s fix v ^ 5 7 p -Bfcgij-?- 1 Jtig u-c-gcsi* 

Sr**, *fcfc-g:lt*©¥^^tfrfB-ifcS6^#g|5i- 

RivM) CA*^? f©7P-ii!giJ-T-*SgL, 
IWB7p-WH-J|[»H:, 8Je-S»*a»&#ffiLfcffi«: 
*^ 7 p Hfc t f * - k Sr WK 1 1-5 / - KS«. 
[fl»**8] H**54fctt6B«o/*-KSi«K:33 
5if V^T, 



(3) 

3 

sr^> h y 4 Lx$tmi-z%m7v-mmmmi$k s 

5 b ft #35 4 , 

StJSi-S^a-fcSUIff-S h 5 t y ^ SrW-a-TSA* h 
7t y^W-SHSPfc, 

i!ulEtl£¥«3 b 4 MIEA73 b 9 fc y * ttSlffltffHtl 

ff*^4 3rH;i, 70 
iu!E7n-iSttt3£g|$tt, 

bATJRft^ ATJUfcATV^y b©7P-i$SiJ 
4 PJ5f 7 o -SKEfltW I- «8 * * ^t, 9 > tr A 

b^H-fcHfrU 

ai> b y CA^^^j- bw^p-f&S'J^Sr^gSU 
Hft*JJ:tJ«/^s' bft-&W-Srld3±TJ«A*^s' b©^ 20 
>f b«~4K£U 

mists' hfcBitf^y bft-£f+£fc4trb-C«£L- 

MfB#£Jt^«£ 4 IE I #U:iDHS $ frit V > 5 ±7 n -© 

fi?«4 WK¥^«£ffl^T7P-Sfc&«£-r5 - 4 £ 
#j£41-57-Kg« 0 
[|»#S(9] «#^4~8V^t^igilEf<©7-K 

91* lft7f-oftItfflv^^y bfOT&fl 5 IS* 
b ©«E**4te«Sri« < 1-5 £ 4 4 1"5 /- Kg 

So 

[»*S10] »*3S5, 6, j3J:T*8ia*©y'-K 
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4 

< 1-5 =. 4 frWi 41-5 7- HSU. 
[»*S11] »*«9*fcttl0ia«©/-K|lll 

7 b©^y^cKiMft«©»#j4**fT5*** 

MJS1"5*^— ©*^— fi# s fo5llfi£^§;i~'CW < £^7;!'^ 
tt\ UEA^^S'h©***fTt3-f, SWB^a-ffif* 
ta^^*5itStfllEA7J/^y b 
U 

**fcB*SiVC*?K ^otfrBBAa^y bSrfcilfrt- 
SSr-s-©*:!.— ^&£&kftfcB?4I£jB*.-CV> 
54§£-(::tt s HEWj^s- b£«*1-5i 4&*H»4 
1-5 7- Kg*. 

4, 

fifrlH a - \z3m-$ 5 7n-f^ s 8MB* leasts 
5i4*#m41-57-Fgg 0 

[11*513] »*^4~8V^T^l«fc|a«©/ 
c4^W1-5^4, 

ftfcfd*7n--J(IK«.fc D fc#K 4:ofc; 4 Srtfeffll-5 

awe* » -tepj^-r 5 7 n -i^tuss* a - \zmn S *b 
fiiE* » -iemm-r 5 7 p -k#wib* » -i^s s ^ 

fcgj^ y p -®Sic i »J fc ^ < * o fc#& 1 1±, MIHiiJ 
»7 P-®K^i«JPl-5 C 4 Sr«MRt 1-5 7 - KttS. 

[0001] 

X, 7P— fe5V^tt^^7 7a >Pp8©<kW4£Hgi1-5 



5 0 

[0 0 0 2] 

SBest effort by Ey?) t&^TfS, a— <iffi#*B 
•Ct*ii*sfiK-Cifel), 

[0 0 0 3] r©fcft, /w-^fcSWi*^ ■yf-qn; 

•c^wssriia-rscit^jtsB sixths, ft*, & 

[0 0 0 4] JU-rojfrsSM:, £ftU^*£ti/CV^J;5 

af-a — SrfiJfJ STS^-efcS (Ml : M. Katavenis 
fife, 'Weighted Round-Robin Cell Multiplexing in a Ge 
neral-Purpose ATM SwitchChip", IEEE Journals on Sa 
lectec Areas in Communication, Col. 9, No. 8, 1991-^ 
M. Shreedher-fttL, "Efficient fair queueing using def 
icit round-robin", IEEE/ACM Transactions on Network 
ing, vol.4, no. 3, pp. 375-385, 1996^) „ 
[0 0 0 5] ro^©^'7-i?a-!J>'^7/l'^!)XA 

(1WF1 1-21514 2-*&#) K*l^-C, #AT 

[0006] nsnro^-st*, /-Kwcuv^wna 

XiR 3 1 1 -8 8 3 4 3 

[0 0 0 7] 3?Z©£S;it, |fi©A>? notySttffijSfc 



^©/-Hggtc&v^TW:, W*iW83i*-5i«Sitf* 

[0 0 0 8] i©|gH©;^;©-#!li UT, S»4|I* 

SftSifcst-eWu iyvV-KK:^Ti££^*y±© 

4 : S. Blakeftfe, "An Architecture for Diffentiated 
Services" (IETF RFC-2475, 1998)) „ 

[0009] mwottit, %=ottk mmmx'h 

^y hSr^id-rS (3CIK5 : I. Stoicafifc, "Core-sta 
Leless Fair Queueing: Achieving Approximately Fair 

Bandwidth Allocations in High SpeedNetworks" (SIG 
COMM'98, 1998)) „ 

[0 0 10] 

30 [SHtffftfcLJ: 5 £-*-«*■] *-©HH£tt, 1MB 

5 0 u&»ut#t&, aso/N-Kfs7afettLsi 

■f, StLS I rtj»©iKStfc.**ytt£<0£*;i*Rje;* 

40 [ooii] a|-©p n m&(i, fMLfci? -©;&£&;£ 
(cfev-Ctt, ^Sl-S^-roS^/^fc&^ti.ib© 

[0012] JgH©IB«£f±s BulB^HW^T'fiESt 
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fi«±© y u - 1 BMfSJT© 7 n -©;&¥tt«:l*]± 

[0 0 13] *fc, ir^-Kttt, f3l*]|fl5<©$S^4 
■?©«***£* y h?-*rt«^©Wt*«!9***<JW: 

So 

[0014] »Eg©HjH£«\ mK»H©2rS;-t?tt'<*- 
[0 o 15] W±Sr*t«>5i, *-*J;r5j(fr©KIH ^ 

=*j:t«isiaonji*tt, hi*tc7n-©ia-r 

*JES:*/M5Rt Ufc»-&, IH»«*fflO^¥tt#*fti- 
5. 30 

[0 0 16] #3893 B\ K±©J;5*ra«/SS:*f?Bi-S 
fcfefcfci* frit *>©■?*>»!, JtSWjciHfcfcloTfc, yn 
-B-e&spKWKfciWffi-C* 5 J: 5 £ 4 £ I ft i 
1"3. 

[0 0 17] 

e(cjsv>r s ATV^y bn^yWtm, AJj®m<DWi 40 
£1-5 7a-«BiJ»t, **-fc»1-3«iJSTllF*© 

* » - K # L T ffl 9 a T 5 » « Sr SJE 1" 5 « St © 7 e - 



[0 0 18] ±(B3BWfc*SV>t % ^^^=L-7^fj©ffi 
»(# «fc»<JV^Tt( 9 3 X mm SrStf » Lt * a -flWB 

*»«F« & # * 3- - l-S*#J 5ST5J;5fcLTtJ; 

w 

[0019] *^©te©^ffi©/-Kg«a, A^/u 

fc/^y h*-*»©jKy^*rfflV-r«iiaBI«l*ffV\ ffi 
#HHU ^©FIFO^i^W'yh^fflMt: 
#, A;*Jlil*©KWJ^, jfi**^tf«ttW«*rfflV^-r3g 

s#y >>^^ffif«fa»i, A^ufc^y hSr»iift-r 

5FIFO^a-^ tfV ^t#JSLrCL©*!Jf-tlR 
§£*u-CV^S7n-©$:&8Sj£U iRi§tiT^S7o 

SMWWK:*^^*!) arWKtHW-llci-S*") a-c# 

^0»±c*«^^fes^i-tt^yf-©Jix^7P- 

[0 0 2 0] ±153893 (C^T, 7 m 
ttffiSrfllx., hA^Bfi-A^^7--y 

«SrH-aiJL« hA**tiO/<4ry b©7n-|§ 

[0 0 2 1] ±EJSWfcfev^T, 7D-«f3li, ffl 
n-©«ES:»*«ii-S5ll#7 n-«lf E 
«g|5S:#x., r©a*7n-aKE«»fc|E**nfcJR 
JS©#^>- h y *s» 7n-fS@iJ^, rcyMJasSMSSfr 
fca#^ij, W<fry bfcXoX^i/ b V &&m&.ti1z® 
», ivfy S:#fig LfcATJ^^ y h ©^"^ y t-*£fh 
&^tfttStf«©5^© / >^< t^lo^iix-So 

[0 0 2 2] ±|E%BJi'^BV^■r, 7n-^;tt^f4, li 
ficiijfWc7n-0lI^xyby tLTftKftU ft 



tzsiy b V dM^ftTV^ 7 p -fSlfi is-Srf « 

£7n-jBc«rtt*-i-a7n-«H-»asi:**iL. 7p- 
««56ttf±, ^T-y hAA«Pi:AA^y b©7P-l£ 
BiJ^ £PJ#7P-gK^il^ciIt«cn^ h i> 

^F-Brt?fc*vfi, feSS6*T?3S«3i> b y l-ATJ-^7- y 

[0 0 2 3] ±!E?§Ki'*5^T, 7nHfc«t£8|5tt, # 
3^ by Icyvi-mW^, fcyb*. ^4ryb££-t|-& 
^^hy tLTS^1-SPJ*7n-®S|Ettaifc, £7 
p b roltjeffi-c*) 3 b 

5 b 7 fc y * *fb«H-« A* b 7 fc y ^tbjfflSB i: , *t£ 
b £ A7J b 7 1 y 9 Vctmim^ LfcATJ b 7 

7B-aJtSi5ii, bAAKft, ATJLfcA 

y b © 7 n -iSJJiJ^ £ SI* 7 P -«KE1t»fc» 
• Silfcf ^b^^Ata^Wla:^ b y KSft$ 
ftTV^7P-I«SiJ^ i&fctt&U £©Jfc«E#-S:Lfc 
t y MaKJJi^^s' bS^Sf ^MUr U 

itg?^^-g:-efo5*-g-(4, ^©siss-cas?^ b y 

KWj^J-y h07nHB|*t«IU t y MU3J: 
tf/<-{ry bfi-g-fb* l*5J:tfA7V*<5ry b©/V b#c~ 
iK5£U A^^y biJS'Jl-f 5 7n-iSffiffiUTV>5 
Wtty Mfcj3j:tf/<4-y bfi^-ff^'biicUTit* 

[0 0 2 4] ±flB38?3 fc*5Wt, pjjf Ufc 7 p-©JSffi 
o-©il©t y bSfeifctt^jy m*«-#Bf*OBI 

«srie*.fc*e-fcH:, *»-fi»*ffaa5fcS8r}-5»s^ 

7y b©H^«5feft^^<-T5J;5tU-CfcJ;v\ 
[0 0 2 5] ±fE3PJfc&^t\ l*&fct>©7P-ic 

W*SW-»«iJ^»ffiUfcB«ffiF*t5ll»7B-JlEtfflv> 
T^y bgl^wfiJ^i4rtTei^*fiJ^lg|i£^<ix., Eiflt 

y b^ilJ#UfcB#(C^^/^y b2SJg1-5 7P-<D#& 

£ ffi < -t Z> ± 5 K L T t J; V \ 
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[0 0 2 6] _heSSWfc*3V>T, ^yKO^?^* 

fLt7n-©»ii:j8tt5t7 b&isiTf/<fry bfi 
y b©S*«r?T:b1\ *a-fl?««aWi::*3tJ-5A*^ 

7-y b©*S6«3fcas:iiE< u *a-ttf«*a»tfev> 

/^y h***M-S*a-©*»-*#, ^fcjfcfcfcft 

[oo2 7] ±mmw\c#\^x. *~~\mmi-z>yv 

n-»*s, *x.-\z.mnztitz$>myri-mm?k&T<D 
20 *#fcr*, %myv-mm\mmzhx^zyv-m> 

[0 0 2 8] ±K»8H::te^T\ *»-|c3MM-5:7n 

ofcrisrtfttai-s^afc, =3r3.-iciij#-ts7P-» 

^a-[Cfflic$tVfcPJ»7n-«ffimJ; l 9fc#<^ 

o * a - p/iic * *tfca» 7 b -«a*KT * 

ofc^(Cf4 s il]«7P-«4riiJttb. ^ra-^SJ^ 

-r 5 7 n -^^s ^ =. - \zm m $ nfcsu« ; 7 n -mmm. & 

30 H#<4omtlt PJ*7P-gM^i«Ap-r5J; 

[0 0 2 9] 

mmvnmvwtn] sat, *%w<vmm<ortm^^ 
xm*®m\^ximirz>. 

<mm<Dwmi>mi ti*ftm<D£Mo>mmc$stt&s 

tt. if Lfc^^y h^ttt5^--^t57n 
-«JW»10 1, ^r^-@(-ltZ^1-5 7P-»^«S1- 
«*»©7n-»«J£a51 0 3, 7P-lcffi^g|31 0 3 

0 5^rffix.5o 

[0 0 3 0] 7 p 1 0 1 (4, ATJ^-^T" y b *SJR 

-f5 7n-©iiiSiJ^£, :©7D-#|t5n n »I^7^ 

V\ ATJUfc^^y hfcftlft-r^* *»-ft5KR1-5. 
4*, 7n-©iiSiJ?-i:i4, r I P version 
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PTKV*, BBS^n ha/i^f-f-, m{B7ttf~h% 

14, r I p yets Ion4j tflUcRBtfii, I 

[0 0 3 1 ] dp=L-a#ifcHi,-Cfi, PI— ©7n-tJH 

*.WfcL-CV\HtfJ:v\ lot, 

(4, ±»Lfc7n-©IMfl*±T©W««rffl^3&»i 

#-*©*-?*»-*»« u-cta^ 

V\ ±»Lfc«*a»&*»-*»iRi-$K©7/V' 
rfyXAfcffifcTNfelK ±»Lfcfflf«©tt©3- 

fc9, SfctMRSrify h?>Ji L-CS?iJL^ti?rCRC- 
xrWofcWsfe**:*-©*^*: LTfflv^t,&v\, 

[0 0 3 2] 1 0 5(4^-tim i ffaSSl 

0 2fc:fc^T!2££;ft^#^-©ilj^TW^t£o 

XA&«fflL-cv^f4\ ©«#«£*■?*> a„ itt* 

r/UJyXAi LTJ4, WRR^DRR&^aptf bft 
[0 0 3 3] **HMMFS»1 0 2<Dm&W&m2K 

[0 0 3 4] 7P-»*3£W1 0 3l4*ffiS-f5*a-l 

0 4rtfcJR*Stu-CV^57n-wjBcS:«|JE-r5. 7b- 

7 a HWfJ£©T /u=r y XA t LTB7 n HRfcJtM L 
&^E^*©K1Mra©*&ffl^T££«:frfcfcrmtf 

#s*iTv^6#a;#*D, *ll*©^liT-f4i©7J:££: 
#%fc7Pi-*JBfetrtf5 0C«6 :T. J. ottte, "SR 
ED: StabilizedRED", IEEE INFOCOM' 96) „ 
[0 0 3 5] 03(4, **Jfi©JglfiK*ittS7n-»it 

1 0 314, **©7B-WW^-fcfllWi-5SM|7B-JB 
JSE«»1 0 6, 1 0 7, 

P7b HRfcf§5£1- § fc©PJ5» 7 b HBMB 1 ox-fe 
*SBl|[©»IBtJ8V^-Cr3:, ^-f§t7P-*£ 
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g|510 3fefc, ilJ#7B-aMIEttg|5 1 0 6-Hftx.SJ: 
[0 0 3 6] KT, 7 B 1 0 3 Oftf^lWV^ 

l 0 lfc*v*rS»Ufc^y f- 7 p-©M9J 

70 ■jry h«r»*i-«*»-10 4ftft3ei-*. &V^T\ » 
#3jfe©dr=.-l 0 4fc»j£-f5 7nHSttS5e*|5 1 0 31: 
*SV^T» 0 4rt©*6^7B-fclrWT©«('M 

[0 0 3 7] £1\ xr-y/S 4 0 It, 7o-|[K 
SPl 0 3©7nHKtHMBl 0 8(4, PJ#7B-®H|E 
ttttl 0 6 tEtt*^TV^5ill»7n-]lKi6»e, % lo 
©^Ky (IliyFy) Sr?v^At38W1-5. » 
l^T\ s'7"S402t, 7nHftffl-3Hfll 0 8 f4, 
7>-^ACil^Lfc®S^>^ y KS^ftTV^S^B- 
20 mS'J^ iA^Lfc/^-Jry K©7 B-I&8i]^£ittH-5 0 

c©it^©sm, 2ois-au*»mfi, xrs'7"s4 

0 3 Kit*. -J»«*fiHWrJl 0 7fc«#SiVC^fi- 
RUfOWHIIWIi: (l-o) Sr*CT*ffc4-SSc»'* 

So SC^T?, 7P-«W-JM|51 0 8(4, £*©«*<! 
Ufy7"S404) (aot, ^y>y©7B-5iSIJ 

j/ 7° S 4 0 5 ) . 

[0 0 3 8] — ^ry/S 4 0 2 ©&&•?-» Lfc 
30 ^Ty7S 4 0 6}Cii^, 7 B -^f+gLg|5 1 0 8 

(4, -S«sws#a5i o 7 c*# 3*1-^5-***© 
■MQWfc (l-o) a»oafcto*L-C*rfcfc 
£©«, 7fy/S4 0 7T\ 7n- 
WHJH0 8B, JE*fS^fc*rfcifc-»**©iS!«Sr 

*©, c^^ffi^7B-fci-rs 0 

[0 0 3 9] «±©J;5fc*t3e7n-)S^3ISfS^fc 
7o-ft«]|«10 3H:, 3E»£*ifc*J£7nHR 

«B1 0 2i-##5Atfo 7BH»^10 3 

40 (4, TJb^y h*a«ft*»-l0 4fc*M»lLrtta 
tr^T-TSo *Hlfi©»«lfci3V>-CW:, ^SJ^* 

iS^Cfc^^^v ? ^-9 1 0 5dS, ctuSr^tc^E 

3.-1 0 4/5>£)©^<y r '.y bfcB7J^fT5o 
[0 0 4 0] <jms©»«2>offt, #3&93©te©7£ 
^ic:ov^X^B^-r•5o 0 5(4, 3W8W©tt©»*fc*«- 
50 5/-K8«©#fi£Sr*ffllriiHtfib«. *H1K©»* 



(8) 
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©/ — KSIffi, m&Lfz.mM<nTM<DmmzM7L^ m 

fimm±v£mmmz*fr%&m&®m^2 o e 

»J <0 m X ^«fr»SG 2 0 7 t ^grfc fc# x. 5 ± 5 fc Life 

[0 0 4 1] #S£jg©^i§|;::}3V^ — 7 1 0 

[0 0 4 2] Of'lc, |5^ILt*iiOfiC$ 
its 7 - KSWo»^|j:ov^»W1-*. H5<o;-K 
K«tc^4r y h ifiWm Lfc i * , 7n ■ — flKSiJAB 101K 

»f&»^=.-10 4&Mt5„ r©ifo££ 

tifc^a-i o 4jc*fiS-ra7D-»«i3£aBi o 
4rt©ii£7BHfc«:K»H-3. 

[0 0 4 3] otft«OaTW*fHfi»2 0 7K:l8V^ 
T, £T©<¥»-1 0 4rotl£7n-«&£-f)-LTttt;ft 

I0 2fc##i4tr. XWry h&mmtt**- 

-1 0 4»c»«U-C4!!.aS:*Ti-a. ^s^ffiTJilf© 
fflli:oV>TB, lWfcLfcJIJiS©J81§liPI«-C&5. $ 
bfc, #&*<0JB*-Cfi, sS*«Hlf«tHI£*l52 0 8 tio 

a-1 0 4<75fU^)ST^«^ti*n$*5 o 

[0044] <*ifiwjeffi3>o^t, *mw<Dt&<Dm 
ito^t^t?,. sett, *mw<om(nMn\ztov 

S«r4, *f\ W3fiUfc**<o»iRtn«t, 77c-^ 

Buajioi, 7nHR*£»i 03, &mmmttnu2 

oe, wt)S-c#«s-j|tai52 0 7 *«*.«. inxr, * 
5 «t 5 fc Lfc„ fij 9 S-C#tt*©# Ut3 0 4S 

(D^y-^&fl^-rstffy ^^ft*isgf3 3 o 2 

F I FO^fa-3 0 5 ^Hx.5J;5i-Lfc 0 

[0045] *y fi/^iiMMfafts 0 2tt, ##yf- 
3 0 4 35»*y Vl'^trff 5fc*fc*«**tiar«f««f 
©flM*fc«»U *Ff30 4ii, *y->y^«ifi 
»3 0 2©flMRfcfl6o-CoT#y S/f^SrfifS. @60 
/-Kg«T?fi, ^-(±FIFO^-3 0 5OW 



, ^T©7P- <D/<*y F- fi, FIFO^^-30 
[0 0 4 6] 0#*C, i3 6©y-KS«ro»im"oV^T 

mwTZo men;- mux.** v h Lrt t 

6, 7pHWW*P1 0 ltf, J»fLft/^yF07B- 

m*V,1ts<4ry h*il^^*5sKyf-3 0 4^ft^i- 
5 0 Sit, ftJELfc#5f-3 0 4K#«r57eiHfcit 
%U10 3&* r©/Kyf-3 0 4^iijiL-CV^5«^7 

[0 0 4 7] oft, WO ijT«fF|f:g|3 2 0 7 ± 
*!Jt304 ©jf£7P-t^ LTtH*[H]lU:<D£ 

r i C i o T7 n - l **,fc ? of«S:*ft5, fc^ 

*3 0 4fc«H)Sr5WlgESrffHfU Hit*:#y i^*' 

flfa^aasso 2fcE»s*s„ oft, ±ta#yf-3 

50 IFO^a-3 0 5tfeMt5. 

[0 0 4 8] &3b\ ^ y h tB^^O^tatt, FIFO 
df;x-3 0 5ro3fe^f 3 ^^s' F-&&!9tHLT, rntr 

■Ctt, jfe»«r«f|-*« 2 0 6 lCiorjfe«0#***fflS 

jMnraras dt&* y f- 3 0 4 ©#j 9 a 

[0049] <*i6©3i?tB4>'o^fc, *mw<nmoM 
mK-o^xmm-tZo #*«©#«•?«;, Bailout 

50 /-KS«©7nHR«J£«l 0 3*. H7fcjj%i-J:5 
Kl«Sftfc7B-W86»l 0 3 a t LfctWTfo 
5o Sot, #&K©JtaiB©/-KSIlfi, llt^U 
fc/-KK»CJt«U-C, 7nHH6g»10 3aOi 

[0 0 5 0] *j|lkO»ti07DHMft£Al 0 3a 
*a-104 (01) ft©£:7P— riSffiJlLTV'S 

TV^5^T©7o-©5p^«^*^bs r©^r»-l 
40 0 4^oiWjf«Wt«7«5;il!:J:ot#* 
a-l 0 4[CIK^$^TVN57P-S^*^1-So 4 

[0051] ^moomm\^n^yu-mm^nio 

3 ait, H7K*i-J:5R: % 7P-WWffcty 
Sr^V h y i UT»oPJ#7P-aSEHH5 10 6a 

0 4fclR#*tl,-ri^5^7n-OSp«#*e 

'*108»i, 0 4^©^y hPJ^^rft-ffl 

50 t5AA l-7t j/ ^ft-SllSB 70 9 t §rfix.5„ §6U#7n 



> h y <n 7 p -UBijT- 1 -& bfc laic-c fe s o 

[0 0 5 2] J^T> 7D-|(|a 103a ©idf^^o 

v^riS8©:7P-^-r-h£ffl^-ct£9i-t-3o ait* 

^VhySrilKL (^fy^S8 0 1) , ilRLfc^^ 
by (^#StiTV^7P-iiS'J^iA^^^S' b©7 

S 8 0 2 ©{tK©^H, 2O07P-S15e^LV^ 

y:/S 8 0 3) „ 

[0 0 5 3] *xy:/S 8 0 2 ©Jttfc©^. 2 

S 8 0 4) T\ ^fyyS 8 0 5^f'^S 8 0 8C 

8oer\ *uew»*«#*i!7 0 7t«#4nr^a 

t6^¥^^*^5Eff-fS 0 RV^-e, ^t-^S80 7 
-C, **7PHSfc*r*ttiU Xf?yS8 0 8f, 3i> 

Mo«sij*-e«*ift*.a. 

[0 0 5 4] *)£7a-«:o»W^ov^»W*-6i:» 

«r©fcyna*f±, £©^Ky tsstst y mh&© 

[0 0 5 5] t y HHlt©**lttt, *fj£t57n-ffl 

1-S7n-c#«*}tsi-5rias-et:5„ crow** 

ffX IqXty MSJ»©*A«/ ( 1 + q X fc y Milft 

<nMc±m } j . »6*ufcitfc#**»fe» 

-1 0 4-5lJ#i-S^7P-C0^*CD3p%^*J?)S o 
[0056] ;:t% k®@ ©«F««ST?» fe*bfc*3fe 

ttttR (k) fci-st, r {z (i< = 

k< = N) R (k) } /N J t*»5Itm5„ 
*»fcf±. W*©Wv^n-©/^y M*»*|ilft*£ 

«= {2 (K = k<=N) (R (k) / R (k) ) } 
/ {2 (K=k< = N) (1/R (k) ) } . 
7pHWH»10 8att, A* h5ty*fUMB7 0 



(Dci:KJ:!)||taufc«SW»«-Ctl*ii:-C. lift 
7P-iSrIfflt5„ 
[0 0 5 7] <a©f|5>oft, *36W©«L©5B 

*bfc/-KSW07B-»«36»l 0 3£, 19t$ 
-fJ; 5 fc*J*i**Lfc 7 103btLtt© 
•CfeS. lot, #!**©»«©>'- KSIIHu B1C 
*Lfc/-KS*titfet-c, 7B-liS3i0 3b 

j*tBB+5»Mtt*l*-r5. *H*©^©#1t(4, ± 
*LfcH7l;:^i-7oHR«IS«l 0 3 a fcfflWfcy'- 

[0 0 5 8] 7 p 1 0 3btt, IH 9 t^t" ± 

y p -fflgfattSP 1 0 6 b t . *a-103 (Hi) \C 

20 #««#«7 0 7fc» 7nHWFJMBl 08b 

tt*s«fct*£A;*j/<iry HJ^7 8 A 

[0059] *mm<Dmn<D 7 P-«t5£g|5 1 0 
3©»flMrov^T\ eh o©7P-g^-h§rffli^TtS£ 
mi fc*ufc/-K««o7B-wts«i o 

H^fo^^Afc^^MJSratlL (7fy/S100 

i) , iawufc^y hyi^ff^n^^p-iss'J^ 

1 0 0 2) o 1 0 0 2 ©JtfR©HrS\ 2o© 

7n-*»H : #*L^»£\ S)J^7P-®SfElitf;i 0 

6bcMLfciyFy»t-/h@iiii^M, ^ 

o N /^y hJsg-fB'ATV^y hft*an*.S (*!Py 
7S 1 0 0 3) „ 
[0 0 6 0] — 7j, xfy7"S 1 0 0 2 ©JttfcT? 2 O© 
7nH^J^#«L<fctt*ltf, i¥q (Xr-y^Sl 
0 0 4) "C, X75'7S 1 00 5~^fy7'S100 8 

lcjj*i-J: 5 fc«JB7PHR©3E*S8J:tJte^ h y oft 

40 mx.*ft? a ^f S '7 , S100 5t, 7>M: 

xf^SlOOei?, *t3t¥*&#««#«5 7 0 7 tffi 
7S 1 0 0 7T% K7P-»IWU XTy/S 8 

0 9T% h y ©t y MH&Srofciiu ^yhy© 

/<^y Mt^ttSrA^^y bftfcL, rc^hy^^p 
-WW^SrA*^y h © 7 p -ISiSiJ^ fc-TSo 
[ o o 6 i ] ^ y h y »~Ffc:*1- J: 5 C 

^**^^ffV\ 0 4©7n-gcoJ5J|fra. 
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PfcfcLTtt, 0 4'MZV^y hPJ» 

^isp^^-y hftSrffll^of fc^i-J:5l!:«-»-t- 

[0 0 6 2] «£S=«=^-1 0 4^©^y hPJ# 
{ q X t y MIft**tt/ (1 + qXty Ml»* 
**) } X {att7n-±-C©sp*&^S' = - 

l) j fc*Jfe-0S5. 

[0 0 6 3] #fe*W!:ii£W«ii»£j, 

©jgtafcfcvvrt, «u&#*oiS!«-e 
s*ft«-ux*»arii»saiiL<, k@i ©m*£it£ 

"Cttfcilfc*fce#«R (k) it5i, ¥*&tfc£ffiftt 
«, of|:*tJ;5i:*i!)5, *£¥*Sff«= (2 (1 
< = k< = N) (R (k) /R (k) ) } / {2 (1< 
= k< = N) (1/R (k) ) } . 7n-^ff 
ItSPl 0 8 bii, A* h5 t y^ffSJ8B9 0 9t#fc* 
0 4--®PI#1- h©£?£$£, &±.<DZ. 

[0 0 6 4] <SI»®|6>ofi: > *»8©tt©» 

7nHKS"JSlSl 0 1, *aH&fclK*t-«:7nH*:*«l 
^•t-SSlc©7n-ifc«^Sil 0 3 b, «»©*»- 1 
0 3, «t)S-C#«^»*aL-ft»Oafa-#0^9P«- 

^srdM^-t-s^^-Wftffaaji 02, *»-fls«wa 

ttl 0 2©ffif«Srt>i:fc#*=>--l 0 3 A» trots' h 

^t#«srtni[-rsa*#ijafHHfi5i toe, BH&* 

*«©«*fBW» 1 1 0 7T«JM. 

[0 0 6 5] ft*5, Hi 1 ©y — KKBl-feVT, 7B 
-«gij«510 1, 7P-fti£»10 3b, ^-10 
4, ^HlWffJim 0 2, ^ a -5 10 5©l 

iicfitttgt, b 1 i o 6 tmmm 

*»1 1 0 7fc±oTA*/«4rs» hO**««l«rtf 5vft 
[0 0 6 6] mT, lnoy- KSUlrolb^tovNT 

I*BJ1-5o Hi lGV-KSWtt, 7^^A|IIRLfc 
M»7n-JlB©3iyMJ07P-«ai^-i:, ATJ^-7" 
y h#M-f57n-©WW^i4*-ftL*:»£\ B 1 0 © 
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«W-J|tfBl 1 0 «fcJ8V^-C#7u-te-^iLS'«*l*«r 
i«£#£5o B«Hff«fH|C»l 1 0 6"Ctt» 

U ffl730«©W*^«^7D-m©-a-ft-t?SiJi9, Zft 

[0 0 6 7] ffigflfflffiW 1107 -Cft, 7 nHR«J£»B 
lOS^tfcKffili, BttffittH-gffil 1 06 

t5^-10 4O*>HtiJ 1 ^»Rj£$*VC^5H 
«*±liIo-C^5»-g\ glSgftJ^l 10 7B, ATjv! 
^yF?:^a-i0 4tSWf|:Mt5. -77, ± 
lEJtiR-e, «£»«#B«flrtf«:TEo-CV>S#£\ M 
HKMttffil 10 7S, ATJbfc^-T-y hOfBHtttrfcifc 

[0 0 6 8] <^ffi©^ffi7>0^t, #3PJ!©{til©I* 

m^^xmm-r^o mi 2i4**w&*srt«y'-K« 
s©m©^4-^i-*fiScia-efe5 0 *mt©^ffixn, 

Hi 2te^1-J;$fc, iMij*©*J£©^f&©/-K^B 

USSJiPSfll 10 7a fcStfj&LT*ft©tfSi«te* 
BS»l 2 0 8*rKH-«J:5KUfe. #H»©i5ilT- 
tt, gS*teftSR5£S5 1 2 0 8 *Ri*S r. fc T\ y 

[0 0 6 9] 1 2 0 8 «, gS*§iJ«9& 

1 1 o 7T«£»##i*$ff**ii^T^4#&*:x 
KftjfcKRjei-s. -7f, gsssijwi i 07m m 

mi-tzi. 5 I'^y b£*«rfT5 fc fc fctAA^y h 

^fcBBtf&±T?S)^tf, Kh**y h&mm-rzo c© 

fem, #IS*©#1»H:.fc*ttf, &&&*©,' -K£«# 
fcwfcftS,, 

[0 0 7 0] <3Slfi©JgS8>-o£fc, #»K©ffi©}B 
t£C:o^-cij£9H-5„ ISl3f±, *^K©ffi©Jg^l-^ 

ffiftt, @1 3 t^TJ; 5 Elt^Lfcy-KSB 
fc*»©«l*»J»aJ l l 0 7btr**.6J:5fcLfc.. ft 
fc\ 7 n -^Jt^SB 1 0 3 tt, 119 t^i-«^-efc5o 
HI Soy-KttColSEffiffAl 1 0 7b(4, 7p- 
»«Sffl51 0 3©S|3|f7n-8SSr't>ifc, /-?^yh© 

[0 0 7 1 ] *m®^0ttSH*#Ptt 1 1 0 7 b ft, 
AA^? l«t:#IM-5*a-i 0 4C*a-*#, 



(11) 



S2 0 0 2-3 4 4 5 0 0 
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[0 0 7 2] <«©fl9>o|* l', *3BB©flt©Jg 

y-Ki£g©7n-»t5£lfl$i 0 3£, 0i4|;Sti 
5te*J*£ift;fc:7n-»Ji]£ffil 0 3 c t Lfctotft 
5. tot, #2SffiOTJB*©./-KS1Itt, Hlt*U 
fcy-KS«tJt«U-C, 7P-»ai03cOl 

BB-t-5RWW:«lSi-5. 7n-»«|)efiBl 0 3clJ, 91 
|7n-tl«>&l o©^ b y Sr5>^A(cjlRt-5 
®-er±fc< , b y Sr#flB-t5 J: 5 fcbfcfcW-Cfc 

[0 0 7 3] 114 t^i-i: 5 fc, #gglg©Jgliir*5tt 
57n 10 3clt *«© 7 p -WM*-«r« 

n -affiffiitas toe, -$cmm&&& 1 

0 7, ^nHMMMBl 0 8 c, H#**.e>*lfc:7i3- 

«8U ; f : *flM#bris< iH*7t«-Wiij^«#fB i 4 o 7 
«:•*.«. 

[0 0 7 4] iUT, M 1 507B-ff- b£#S$LT 
7nHW8*ffll 0 3 

y 7n-ftit*«l 0 3 ctt, PJ*7 

v-mmmnn 1 o 6 ^reii^-tv^s^ ^p-iik 

7n-IfoiyMJ &gShT (^r-77S 15 0 1) „ 
ftV>-C, Xf?7'S 1 5 0 2"C, 0 7 

[0075] x^yT-s i 5 o 2©fij^-e-ifei-s^v 

hyajjio**?,^**, ^T7/si 5 0 3f, muz 

Ml 4 0 7««^Sil-CV^5 7n-«lgiJ^iA^L,fc/-« 

04) , ^>-b y ^loiiiDU ^Ty/S150 

5) , iiJpufcs^hyro^n-liaiJ^SrA^Ufc^^ 
y h©7P-!iBiJ^i-t-3 (^f^S 1 5 0 6). r 
©f, ^ry7*si 5 0 7|:Itf„ 

[0 0 7 6] ^«7P-*9mfc#ffil 4 0 7fc 

«#Sfr^3:7P-«raJ*&A;&Lfc'''*-?' h©7P 

©=Vh5«J;9*SV^ (^777"S 1 5 0 4) , 

PJ*7n-I»?)7 ^ Afc 1 o©xy Js y %m$lL 
UfyT'S 1 5 0 8) , tttroWqiaot 
y7-S 1 5 0 9) , fi7P-fflf»14 0 7 
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io) . h V (oyu-m^^ts^Tv F07P 

-•B'J^i-tS (^S^S 15 11) . fc*5, ^jy 
7S1 5 0 9fc*3^T, S$qtl4ftlfci^, 

»J-?«r^#i-5 (^7-7 7'S 15 12). £©«L ^t- 
y7"& 1 5 0 7fc:iStf. 

[0 0 7 7] *>ryy°S 1 5 0 2 ©TOTt?, -ft 

■rS^^Vy^ffftbfc^-a-, ^f?7 , S1513t, 
»*:)fc-S?Mi TiiTV>-«^X (l-a) +aj fc- 

/<? mm^&ftU 107 1^1-5„ frfc&-§fi:?t 

S 1 5 1 4) , $f v PJf7n-iI©x>'MJSI;i 
ofiij^-rs (XT77"S 15 15) „ &^T\ H!l»$ih- 

JM^fiMMP 1 4 0 7t«#L (^x^7°S 15 16), 
^T77"S 1 5 0 7titTt5. 7n-Wf7n- 
aE©^^ b y >5'>&vvJ§£-, -g^ii^c 1 1 

ftSfcfe, J£L< 7 £V\, C©/cfe, 

±3! L Tiers' 7° s 1514~S1516 &fif5. 
20 [0 0 7 8] ^y^S 1 5 0 7fc»ffLfcb, S£© 

hyfci^iu©^vbymi^Jt^L., r 

l^i§£, 7B-«H»1 0 8 ctt, ^YVW*- 

1517). -75, sftcD^y hy»tai7j©^y}-y 

mS©3:V-hy»fcl*llDx.r*l^7P-Si1-5 (* 
fy/S 15 18) . 
[0 0 7 9] <£16©J&«1 0>O^fc. *%®Omc0 

30 mr-ii, 0i&c^Lfc/-KSe<o7P-i&#i£8lsi o 

3«r, HI 6K*i"J:5fclllrtS*i,fc7n-«|jE«l 
0 3dfcLfctOt*5. lot, 

««3£»i o 3 d©«j*i9J:tJWfPii**ftS©*r*> 

[0 0 8 0] *mMV>M1&X-t±, 1 0 4 ft©#7 

3;h/CV>S£T©7P-©¥*&»«*riiJ£U 
0 4 -.©^A^ff«Sr«SLfcW1lfJ*-e«l5 - 1 1 J; 
4(7 o-C, 1 0 4tlR»SHTV>5 7n-j»[S:l6^1- 

PJ#7n-®SfE«SPl 06*>6loOxyh!)t 

5„ 

[0081] *sas©»*-cH\ ii 1 6 5 i-, 

7P-»«feSi51 0 3 d^s, 7X2-m<frk ty MSI* 
^xyf!)t LT}^ofJ#7P-«SIE1Sg|51 0 6 i, 
^r^-1 0 4tiRS£;ft/0>5£7P-©W^!£&{fc 
S 7 o 7 i , 7 p -MN-IHB l 



(12) 
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«9J : f-*:fiM*LT*< ; F«7n-«JiJ^«#»l 4 0 7 

[0082] jyr, *it©ii®;-KSi®7D- 
kk-*-*. *-f, /<*■!/ hifimmLitm, yv-mmfe 

Sl0 3dlt PJ#:7nHfltB«:£T#j!BU Atl^^r 

»f ^ry/S 1701) „ gc^T?, ^rs^S 1 7 
o 2 -c\ -ifcflt^ffiffgp 10 7 v h y ©#: io 

[0 0 8 3] X?y?S 1 7 0 2 ©#|JtT!— §H"5^> 
hy tfSjLofl^&V^-g-, xfj'T'S 1 7 0 3T\ «ffc 
ft-Sc** r£vv-a**x (l -a) j Sr-«^ffi: 
W» i o 7 fcv^-e, fi7n-isuijfffi# 

351 4 0 7©»#S*L-CV^5 7o-»ai : 3 l fcA*Ufc/< 

SasSIOwai^HJSciO/hSv^^ (xry^S l 7 
0 4) , s^byfcloilJflU ilTinLfc^f- 

!)»t->MS^0if5 Uf y/S 1 7 0 5) „ ft 20 

y f©7P-«»iJ^ii-S (7fy/S 1 7 0 6), r 
©^ ^fy7"S 1 7 0 7\cmtic 
[0 0 8 4] ^^PHMM^fiiffttl 4 0 7C 

-HUM* k#*U\ SfcW\ SWEOaiJ/hyjRWa*! 
©^>by»J:!)^:#v^ (^fy7S 1 7 04) » 

(Xfy/S 1 7 0 8) N ttl«*$(iKJ;-5t 
y/S 1 709) , Sf, xyhprotyHt-gca 30 
Ury7S17l 

0) o 

[0 0 8 5] «t£ir#rofUH±, r«^«*= 

jre*>5©-e, r*fi««= (l— &mm x q /^ 

fcV\ 

[0 0 8 6] fcvve. Lfcfc, J^T©<k 

5 Lt*l£TOi«t*», 7 0 7 

711). Jt^¥^#*(4, 0 4-PJ#-r5^ 

(i-i3 (tyMIWttt+i) 
#«) xttr@©ti*¥^W+0 (tyha«**«+ 

1) /«S^bx«ff% coj;5«*¥^^* 50 
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HRi-f 5 C^ry/S 1712), 
[0 0 8 71 ^-C, ^^PHWBU^ftfcffll 40 7 
K, *vh>J©7ia-«SiJ^fr«ffL (^ry7S17 
13) . =vh5«D7n-«M^tA*/^!/b©7n 
-KBU^i-rs Ury7S17 14) . *x->< 
7°S 1 7 0 gfcfe^T, q Idfi-ftbfc*^. 
n-BWJ^iSffWl 4 0 7C, TOi^-Ty h©7P-f 
Sij^&fSff-TS (^ry7s 1715) „ 
y^S 1 7 0 7{Ciitf 0 

[0 0 8 8] X?y7S 1 7 0 2©^-?, -§fc 

1-S^>-hy^#ftLfc^-a-, Xfy7S1716t\ 

*rfcfc-ft** r^-v^-ifeit^x (i-«) +aj fe- 

Xy^S 17 18) , i-f, PJ*7P-®S©ai>-hy 

*fcfciofiiJirt1-5 (^fy7Sl7l9) d &v^\ M 
Mt S ttfci y h y #A\MT V * 5 7 a HBWI* £ Ml 7 
c-SIBiJ^ift^SBl 4 0 7tffi#L Uxy^S 1 7 2 
0) . ^'^S 1 7 0 7l:»tft6. 7nHfc#Sll* 

Cli45tft, ]EU<7n-*tr«ft-e*ftV\ C© 
t»» Jbi£Lfc*7 1 y7 B S 1 7 1 4~S 1 7 1 6-HT 
5, 

[0 0 8 9] ^T7/S 1 7 0 7\CWi7h1tb, mt<D 

4otV^*^, 7 P Hftfl" g:gl5 1 08ctt, $l&<Dx- 
^M>»fcl€rJn*.TiS£7B— »ti-5 (xry7"S 

17 2 1) . 

[0 0 9 0] 

#^a-|:j3^Tif^fc7P-H:ti:ot 1 

— - 9J 9 3 T b *b 5 ff« ^ $ ti 5 J: 5 m L fc © t», 

[12] ^ a -i»ff«3afflJ10 2©ai^jSr^-t-RM 

[13] @l©7P-i»10 3©«*ti 

[B4] 7P-HtS«l 0 3©ftffS:RMi-5fc«> 

[115] «W»ft©»«fc*rt57-KiW©*ril 

[0 6] *38W©«LO»«t*srJ5/-KJWo*jsft 



(13) 
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[07] *»WOffllO»«fci3tJ6/-K8«(0-» 

[18] H7O7BHR*3a»10 3aO»ff%»H 

[0 9] *«W 5 /-KS«©-» 
«$£^-f*/&0-c*fc5 o 

[BIO] 09©7n-»Jt3effil 0 3 b©»fpS:R 

[0ii] *mw<DimBMiz&rt % ; - mw<ow w 

[112] #«H©tt©»*te*JttSy'-KS«©* 
[113] *3SW©ffll©3gffitte»t3>'-KS«©# 
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[Hi 4] 3|s:*W©te©»*fc33»t*/-K8ero- 
[015] a i 4<D7n-mmj£$$ i03c ©»f^£ 

[016] *^^©fi©^t*5it2>y-K»g©- 
[017] 01 6©7n-Sfc*^l 0 3 d©f)fl5Sr 

1 0 l-7nH*BU», 1 0 1 
0 3- 7 p 10 4-**-, 105-^7 
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